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VERBAL SELF-REPORTS ABOUT MATCHING TO SAMPLE:
EFFECTS OF THE NUMBER OF ELEMENTS IN A
COMPOUND SAMPLE STIMULUS

THOMAS S. CRITCHFIELD AND MICHAEL PERONE
AUBURN UNIVERSITY AND WEST VIRGINIA UNIVERSITY

Adults’ self-reports about their choices in a delayed matching-to-sample task were studied as a function
of the number of elements (one, two, or three) in a compound sample stimulus. Signal-detection
analyses were used to examine control of self-reports by the number of sample elements, by the speed
and accuracy of choices reported about, and by several events contingent on self-reports. On each
matching-to-sample trial, a sample element appeared as one of two comparison stimuli. Choice of the
matching element, if made within 500 ms of the onset of the comparison stimuli, produced points
worth money or chances in a drawing for money, depending on the subject. After each choice, subjects
pressed either a “yes” or “no” button to answer a computer-generated query about whether the choice
met the point contingency. The number of sample elements in the matching-to-sample task varied
across trials, and events contingent on self-reports varied across experimental conditions. In Experiment
1, the conditions were defined by different combinations of feedback messages and point consequences
contingent on self-reports, but self-reports were systematically influenced only by the sample-stimulus
manipulation. Self-report errors increased with the number of sample elements. False alarms (inac-
curate reports of success) were far more common than misses (inaccurate reports of failure), and false
alarms were especially likely after choices that were correct but too slow to meet the point contingency.
Sensitivity (A’) of self-reports decreased as the number of sample elements increased. In addition, self-
reports were more sensitive to choice accuracy than to choice speed. All subjects showed a pronounced
bias (B'y) for reporting successful responses, although the bias was reduced as the number of sample
elements increased and successful choices became less frequent. Experiment 2 demonstrated that the
failure of point contingencies to influence self-reports in the first experiment was not due to a general
ineffectiveness of the point consequences. Rates of inaccurate self-reports decreased when they resulted
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in point losses and increased when they resulted in point gains.
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Perhaps no single source of data is more
widely utilized in psychology than the verbal
self-report, which forms the basis of surveys,
clinical interviews, many standardized psy-
chological assessments, postexperimental in-
terviews, and several procedures developed to
facilitate inferences about private events (e.g.,
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protocol analysis; Ericsson & Simon, 1984).
As a matter of practicality, self-reports are a
preferred source of data when direct obser-
vation or other objective sources of data are
unavailable, although few psychologists, re-
gardless of theoretical orientation or area of
expertise, appear to view self-reports as uni-
versally veridical (e.g., Bem, 1967; Carver &
Scheier, 1981; Ericsson & Simon, 1984; Ka-
gan, 1988; Natsoulis, 1988; Nisbett & Wilson,
1977; Shimoff, 1986). Put another way, most
psychologists who deal with self-reports ac-
knowledge the possibility of control by vari-
ables other than a self-report’s putative ref-
erents. Such a view is consistent with the
behaviorist conception of self-reports as a type
of behavior subject to environmental influences
(although, as many different theoretical per-
spectives assert, the “environment” is not lim-
ited to the world outside the skin; e.g., see
Skinner, 1945, 1957). It follows that some un-
derstanding of the variables controlling self-
reports should greatly facilitate their interpre-
tation as data.
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In principle, then, much could be learned
about self-reports as behavior when studied
systematically under conditions in which their
referents can be corroborated. Ideally, the re-
sults of studies following this basic prescription
would guide the interpretation of self-reports
when corroboration is less practical. Although
broad principles probably are not soon to be
described, in recent years several behaviorally
influenced approaches relevant to this general
goal have emerged, with researchers examin-
ing self-reports of drug sensations (Overton,
1987), reinforcer value (Bernstein & Michael,
1990), reinforcement contingencies (Ca-
tania, Matthews, & Shimoff, 1982; Wasser-
man & Neunaber, 1986), alcohol consump-
tion (Tucker, Vuchinich, Harris, Gavornik, &
Rudd, 1991), and children’s play activities (de
Freitas Ribeiro, 1989). In addition, a number
of studies have focused on responses by animals
that appear to share characteristics with hu-
mans’ self-reports (e.g., Shimp, 1983; Ziriax
& Silberberg, 1978).

We have described an approach designed,
for laboratory convenience, on two precepts
(Critchfield & Perone, 1990a, 1990b). First,
in developing the procedure we sought to keep
the putative referent—the target behavior—
under experimental control so its character-
istics might be subject to manipulation. The
target behavior involved a delayed matching-
to-sample (DMTS) task in which reinforce-
ment depended on selecting the correct stim-
ulus within a limited time. Success, measured
as the percentage of responses meeting the re-
inforcement contingency, is known to vary sys-
tematically as a function of both the time limit
and attributes of the sample and comparison
stimuli (e.g., see Baron & Menich, 1985a,
1985b), so the procedure generates target be-
havior that can be manipulated in different
ways. Second, we sought to restrict the number
of possible self-reports to aid in interpreting
the degree of correspondence between the re-
ports and the target behavior. Subjects re-
ported the success of each DMT'S response by
pressing “yes” or “no”’ buttons in answer to a
computer-generated query (e.g., asking
whether that last target response met a rein-
forcement contingency).

In our previous studies, the target behavior
was varied by manipulating the stringency of
the time limit. Self-report accuracy generally
was lower when time limits on target respond-
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ing were more stringent. The purpose of the
present investigation was to address an issue
left unresolved by that finding. When a time
limit on the target response influenced self-
report accuracy, it was not clear whether the
critical variable was the time limit per se or
its effect on target-response success. That is,
when time limits were stringent, target re-
sponses predictably met the reinforcement cri-
teria less often. Thus, the time pressure and
its effect on target behavior were confounded.

In the present investigation, target-response
success was manipulated in a different way.
On different trials, subjects viewed a sample
stimulus with one, two, or three elements. Only
one of these elements appeared among the two
comparison stimuli. The time limit on select-
ing a comparison stimulus remained constant.
Using similar contingencies and manipula-
tions in a study not including self-reports,
Baron and Menich (1985b) found that the
percentage of successful DMTS response de-
creased as the number of sample elements
increased. Thus, this within-session manipu-
lation allowed us to determine whether self-
report accuracy was related to DMTS success
rates when manipulated via stimulus charac-
teristics rather than the time limit on target
responding.

The experimental conditions were defined
by different types of consequences and feed-
back that were contingent on the self-reports.
Because previous laboratory studies have
shown contingent reinforcement to influence
the self-reports of children (de Freitas Ribeiro,
1989; Risley & Hart, 1968), it seemed rea-
sonable to assume that similar contingencies
would influence the self-reports of adults. Five
experimental conditions involved the presence
or absence of (a) feedback about the point-
reinforcement outcome for the preceding
DMTS target response, (b) feedback about the
correspondence of the self-report to the target
response, and (c) a point bonus or penalty
contingent on accurate or inaccurate self-re-
ports, respectively.

EXPERIMENT 1
METHOD
Subjects

Six men, ranging in age from 18 to 46 years,
volunteered to participate in a laboratory ex-
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Table 1

Summary of subject characteristics and compensation plans.

Subject Age Vocation Base wage Point value
1 29 Unemployed $3.00 per hour 0.5 cents
2 46 Postal employee $3.00 per hour 0.5 cents
3 29 Unemployed $3.00 per hour 0.5 cents
4 29 Undergraduate student Bonus credit in classes 1 lottery chance
5 18 Undergraduate student Bonus credit in classes 1 lottery chance
6 39 Unemployed None 1 cent

periment on “Human Performance and De-
cision-Making.” Subjects 1, 2, and 3 were
community members recruited through news-
paper advertisements. Subjects 4 and 5 were
undergraduate students recruited through a
psychology department subject pool. Subject 6
was a recreational sedative abuser who was
living in a residential research unit as part of
another long-term investigation involving drug
effects. He participated in the present study to
earn extra money on days when his presence
was required at the research facility but the
drug study was not operating. Aside from Sub-
ject 6’s drug use, the men all reported that they
were free of current medical or psychological
problems. They all signed an informed consent
agreement that explained compensation pro-
cedures. Subjects 1, 2, and 3 earned a $3.00
hourly wage supplemented by earnings during
experimental sessions, for an average wage of
about $8.00 per hour. Subjects 4 and 5 earned
bonus credit in psychology classes based on
their hours of participation; during sessions
they accumulated points that served as chances
in a lottery for cash prizes. Subject 6 earned
no base wage (he was paid a daily wage by
the residential research unit) but earned about
$8.00 per hour during experimental sessions.
Table 1 summarizes subject characteristicsand
compensation procedures.

Apparatus

Each man worked alone in a small booth (3
m by 3 m) containing a table, chair, and a
response console with a monochrome video
monitor resting on it (for details, see Critch-
field & Perone, 1990b). The men performed
the DMTS task using red push buttons (with
a surface area about 1 cm square) mounted to
a small box extending from each side of the
console. Two white lamps near the top of the
console’s sloping front panel signaled point re-

inforcers in some conditions. Self-reports were
made using two 3-cm round back-illuminable
response keys arranged horizontally about 12
cm from the bottom of the console’s front panel.
During work periods, the men wore sound-
muffling earphones. A microcomputer in an
adjacent booth controlled experimental events
and collected the data.

General Procedure

Trials. During the main experiment each
trial consisted of one DMT'S response followed
immediately, in sequence, by (a) a self-report,
(b) feedback about the success of the DMTS
response (if scheduled), and (c) feedback or
consequences contingent on the self-report (if
scheduled). Trials were separated by an in-
tertrial interval (ITI) lasting at least 1 s. As
described below, subjects initiated each trial at
the end of the I'TI. This ensured that a subject
was oriented toward the video screen when
stimuli were presented, but also meant that
the ITI could extend beyond its nominal value.

The video screen was divided into an upper
box, used to display stimuli and messages rel-
evant to the DMTS task, and a lower box,
used to present messages relevant to the self-
report portion of the trial. A trial began with
the instruction “HOLD RED BUTTONS
DOWN?” displayed in the center of the upper
box. Depressing both side buttons cleared the
message and produced a 1-s sample-stimulus
display in the center of the box (these side
buttons remained depressed until used to select
a comparison stimulus). The stimuli are de-
scribed below. Following a 1-s delay, two com-
parison stimuli appeared, one 2 cm to the left
and one 2 cm to the right of the center of the
box. One comparison stimulus was randomly
generated and the other matched a sample el-
ement. Release of the red button on the same
side as the matching element was counted as



196

correct. A point reinforcer was earned if a
correct response occurred less than 500 ms
after presentation of the comparison stimuli.

Immediately after the choice response, the
DMTS box on the video screen cleared and
the center of the self-report box displayed the
query, “Did you score?” (As noted below, the
word “score” was used to signal point delivery
during preliminary training.) Below it were
the words “YES” and “NO” printed 1 cm
from the right and left sides of the self-report
box, respectively. Simultaneously, the two self-
report buttons were illuminated. Pressing ei-
ther button cleared the screen and advanced
the trial to the next scheduled event. Other
buttons were ineffective. This method of self-
reporting, although artificial by traditional lin-
guistic standards, appears to meet definitional
criteria for verbal behavior specified in at least
one behavioral account (Skinner, 1957).

When scheduled, feedback about the success
of the DMTS response immediately followed
the self-report. During the experiment proper,
a correct DMT'S response within the time limit
produced the 1-s message, “You scored! x
point[s] added to your earnings” (x = 1 or 2,
depending on the experimental condition; see
Table 3 and related text below). Incorrect or
late responses produced the message “No
score,” also for 1 s. When no DMTS feedback
was scheduled, the trial advanced immediately
to the next event.

When scheduled, feedback about the accu-
racy of the self-report or point consequences
contingent on self-report accuracy followed
next. The relevant messages are included in
the description of experimental conditions.

Throughout, error messages discouraged re-
sponses not conforming to the experimental
protocol. For example, release of DMTS but-
tons before comparison stimuli were presented
produced a message stating, “Illegal Action!”
and caused the trial to begin again (for further
details, see Critchfield & Perone, 1990b).

Sessions. From trial to trial, the number of
elements in the sample stimulus varied from
one to three according to an irregular sequence
that was randomly selected from a set of 36
sequences. Each sequence was arranged with
an equal number of trials per session with one,
two, and three sample elements; each also lim-
ited consecutive repetitions of any type of sam-
ple to three trials. Sessions consisted of 96 trials
divided into two 48-trial blocks separated by
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a 20-s intermission, during which the screen
was blank except for a message stating, “In-
termission—Please wait.” Sessions typically
lasted 10 to 15 min, and usually eight sessions
were conducted in about 2 hr during each visit
to the laboratory, allowing for brief subject-
initiated rest periods between the sessions. At
the end of each session, a message on the sub-
ject’s screen displayed the number of points
accumulated during that session.

Stimuli. Each stimulus element consisted of
a 6 X 3 matrix of rectangular cells, of which
as few as 3 or as many as 18 could be illu-
minated (similar stimuli were described by
Baron & Menich, 1985b). An element could
be as large as 10 mm by 7 mm, depending on
how many cells were illuminated. On each
trial, stimulus elements were drawn randomly
from a pool of several thousand unique shapes,
without replacement except for the obvious
exception that one sample element matched
one comparison stimulus. On one-element tri-
als, a single sample element was displayed in
the center of the DMTS box; on two- and
three-element trials, multiple sample elements
were spaced 1 cm apart, with the entire sam-
ple-stimulus array centered inside the DMTS
box.

General Instructions

Before the first session, the men read printed
instructions covering the following points
(quotations indicate exact phrasing; other por-
tions are paraphrased for brevity): (a) “Your
job is to make decisions based on information
presented on your computer screen, and to in-
dicate your decisions using buttons on the con-
sole.” (b) “When you depress the red buttons,
one or more sample shapes will appear on your
screen, then disappear. Shortly thereafter, two
test shapes will appear. You should indicate
which of these test shapes matches one of the
sample shapes.” (c) You can earn a point each
time you choose the correct (matching) test
shape. In order to earn a point, your choice
must be both correct and within a time limit.
(d) “Sometimes messages or questions will fol-
low your choice of a test shape. The basic
decision-making procedure remains the same
regardless of what happens after your selec-
tion.” (e) Do not attempt to ask questions or
leave the room during a session. (f) “Beyond
the information contained in these instruc-
tions, it is up to you to decide how to operate
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Table 2

Summary of experimental manipulations.

Experimental condition

Programmed event A B C D E
DMTS point contingency 2 points per 2 points per 2 points per 1 point per score 1 point per score
score score score
DMTS feedback yes no no no no
Self-report feedback no no yes yes no
Self-report contingency no no no acc = +1 point acc = +1 point

inacc = —1 point inacc = —1 point

Note. DMTS = delayed matching to sample, acc = accurate, inacc = inaccurate.

the console to your best advantage. You may
do what you like during sessions but remember
that your point earnings depend on what you
do.”

Additional instructions, described below,
accompanied the introduction of the experi-
mental conditions.

Preliminary Training

Each man participated in two preliminary
training phases, each lasting eight sessions and
consisting solely of DMTS trials without self-
reports. In the initial training phase, following
DMTS response, three feedback messages were
simultaneously displayed for 2 s. The first
message stated, “Your choice was CORRECT
[or WRONG].” The second message stated
“Your choice was FAST ENOUGH [or TOO
SLOWY/”. The final message summarized the
implications of the other message for point
reinforcement, stating either “YOU SCORED!
2 points added to your total,” or “NO
SCORE.” At the beginning of this phase, the
time limit for responding was 2,000 ms and
decreased across blocks of 48 trials according
to the following sequence: 1,250, 1,000, 850,
750, 700, 650, 600, 550, and 500 ms. Thus,
by the end of the fifth session the time limit
had reached its final value for the experiment
(500 ms). The subject’s printed instructions
did not describe this gradual reduction in the
time limit.

The second training phase was identical to
its predecessor, with three exceptions. First,
the time limit remained stable across sessions
at 500 ms, as it did during the remainder of
the study. Second, the feedback display was
simplified so that subjects no longer received
feedback specifically describing their speed and
accuracy. A successful DMTS response pro-
duced only the message, “YOU SCORED! 2

points added to your total.” An unsuccessful
response produced the message, ‘“NO
SCORE.” Third, display time for the feedback
message was reduced from 2 s to 1 s.

Experimental Conditions

Following preliminary training, each man
participated in five experimental conditions in
which a self-report was prompted immediately
after each DMTS response. The conditions
differed from one another in terms of the pres-
ence or absence of (a) the feedback message
indicating DMTS success, (b) an additional
point contingency on self-report accuracy, and
(c) a feedback message indicating self-report
accuracy. Table 2 summarizes the five exper-
imental conditions with respect to these fea-
tures, as described in detail below. In every
case, however, points remained contingent on
DMTS responses that were correct and faster
than the time limit, regardless of whether feed-
back was provided after each trial. Table 3
shows that the conditions were presented in a
different sequence for each man, and that some
conditions were replicated for some subjects as
time permitted.

Table 3

Sequence of experimental conditions for each subject.

Position in sequence

Subject 1 2 3 4 5 6 7 8 9
1 A B C D E D

2 B A B C E D C — D
3 D B A C E

4 E C B D A

5 C D E A B

6 B A D C E D

2 Condition 8 for Subject 2 did not involve self-reports
and is not described.
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At the beginning of each condition, subjects
read a card describing the point contingencies.
In Conditions A through C, the card stated,
“Today you can earn points from: Matching—
2 points for each score.” In Conditions D and
E, the card read “Today you can earn points
from: Matching—1 point for each score; Self-
Reports—1 point bonus for each accurate re-
port, 1 point penalty for each inaccurate re-
port.” The card stated that point consequences
applied regardless of whether they were sig-
naled on the screen, and remained in the ex-
perimental room for reference throughout the
condition.

Condition A (DMTS feedback). Reporting
was followed by the DM TS feedback message.
No feedback specifically described self-report
accuracy. Two points were contingent on
DMTS responding, and no points were con-
tingent on self-report accuracy.

Condition B (no feedback). Reporting was
followed immediately by the intertrial interval.
No feedback was provided about either DMTS
performance of self-report accuracy. Two
points were contingent on DMT'S responding,
and no points were contingent on self-report-
ing.

Condition C (self-report feedback). Report-
ing was followed by a 1-s message in the self-
report box describing the accuracy of the self-
report, but not specifically the outcome of the
DMTS response. The message stated “Results
of Your Report” followed by “CORRECT”
or “WRONG.” Two points were contingent
on DMTS responding, and no points were
contingent on self-report accuracy.

Condition D (self-report contingency plus
feedback). Reporting was followed by a 1-s
message in the self-report box describing the
accuracy of the self-report and the outcome of
a contingency on report accuracy. Accurate re-
ports were followed by, “Results of Your Re-
port,” and, “CORRECT—1 point bonus.”
Following an inaccurate self-report, the latter
message stated, “WRONG—1 point penalty.”
Thus, 1 point was contingent on DMT'S re-
sponding, and 1 point (plus or minus) was
contingent on self-report accuracy.

Condition E (self-report contingency, no feed-
back) . Reporting was followed immediately by
the intertrial interval. No feedback messages
described either DMTS performance or self-
report accuracy. One point was contingent on
DMTS responding, and 1 point (plus or mi-
nus) was contingent on self-report accuracy.
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Each condition lasted eight sessions. The
expectation, based on pilot work, that perfor-
mance would stabilize over this interval gen-
erally was borne out. Overall percentages of
DMTS success (responses that met the point
contingency) and self-report accuracy from the
final five sessions per condition were collapsed
across trial type and subjected to the following
post hoc stability test: The difference between
mean percentages in the first and last two ses-
sions was considered as a proportion of the
five-session grand mean. For DMTS success,
this proportion was less than .10 in 80% of
the cases (less than .15 in 91% of the cases).
For self-report accuracy, the proportion was
less than .10 in 83% of the cases (less than .15
in 94% of the cases).

RESULTS

Results are based on the last five sessions
(480 trials) of each condition. The between-
conditions manipulations of feedback and point
consequences produced no systematic effects,
and will be mentioned below only where ap-
propriate. For this reason, and for clarity of
data presentation, within-subject replications
of experimental conditions were summed prior
to data analysis (Table 3). Thus, some func-
tions represent more than 480 trials.

DMTS Performance

Figure 1 shows DMTS success in terms of
the percentage of responses that met the con-
junctive contingency on speed and accuracy.
The figure includes one panel for each feed-
back-consequence condition. Each panel shows
performance of the 6 subjects as a function of
the number of DMTS sample stimuli. Typi-
cally, then, each data point represents 160 self-
reports representing 32 trials per session with
each type of sample (one, two, or three sample
elements), summed over five sessions.

Increasing the number of sample elements
reduced DMT'S success. Success rates usually
were higher than 85% on one-element trials
and in the range of 36% to 75% on three-
element trials, with 27 of 30 functions showing
monotonically decreasing trends.

Overall Correspondence of Self-Reports to
DMTS Performance

Figures 2 and 3 are organized in the same
format as Figure 1, with each panel summa-
rizing the performance of 6 subjects in one
feedback-consequence experimental condition.
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Fig. 1.

Experiment 1: Percentage of responses in the DMTS target task that met the conjunctive (accuracy plus

speed) reinforcement contingency. Each panel shows performance of 6 subjects as a function of the number of DMTS
sample stimuli in the last five sessions of one experimental condition. Note that some functions represent performance
collapsed across replications of a condition (see text and Table 3).

The top portion of Figure 2 shows the per-
centage of accurate self-reports. Reports fol-
lowing one-element trials almost always were
accurate, and accuracy tended to decrease as
the number of elements increased (29 of 30
functions showed monotonically decreasing
trends). The remaining two panels present an
error analysis of the self-reports, using ter-
minology borrowed from signal-detection
analysis (Green & Swets, 1966). Considering
an accurate DMTS response within the time
limit as the “signal,” an inaccurate self-report
could consist of a miss (a report of failure fol-
lowing a successful response) or a false alarm
(a report of success following an unsuccessful
response).

Because a miss could occur only after a suc-
cessful response, and a false alarm could only
follow an unsuccessful one, the middle and
bottom portions of Figure 2 present rates of
misses and false alarms, respectively, per op-
portunity. Misses were relatively rare, usually

occurring on fewer than 15% of opportunities.
By contrast, false alarms occurred on a larger
percentage of opportunities. Thus, when the
men reported inaccurately, they were likely to
do so by falsely reporting a successful response.

Miss rates, although low, appeared to in-
crease slightly with the number of DMTS
sample elements, although trends may be dif-
ficult to detect because of possible floor effects.
Although miss rates increased monotonically
in only half the functions, in 26 of 30 cases
miss rates were higher for three-element trials
than for one-element trials.

False alarm rates were variable, but showed
a tendency to increase with the number of
DMTS sample elements. Considering all five
conditions, a monotonically increasing trend
appeared in 20 of 30 cases (three-element rates
exceeded one-element rate in 24 of 30 cases),
with considerable differences across subjects.
For example, functions were always mono-
tonic for Subjects 1, 3, and 4, but were mono-
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Fig. 3. Experiment 1: Report sensitivity and report bias as a function of the number of sample stimuli in the
DMTS target task. Each panel shows performance of 6 subjects in the last five sessions of one experimental condition.

Note that some functions represent performance collapsed

tonic only in one of five conditions for Subject
5. Comparing across conditions, intersubject
variability was smallest in Condition D (in
which self-reports produced point conse-
quences and feedback messages), due to the
absence of the extremely high rates of false
alarms seen in other conditions. However, the

across replications of a condition (see text and Table 3).

fact that not all subjects showed decreased rates
of false alarms in this condition precludes any
assumption of a general effect.

The signal-detection analogy implied by
Figure 2 was extended by calculating non-
parametric indices of sensitivity and bias
(Grier, 1971) using rates of false alarms and

—

Fig. 2. Experiment 1: Self-report accuracy and rates of inaccurate self-reports in two categories (misses and false
alarms) suggested by signal-detection analysis. Each panel shows the accuracy of 6 subjects as a function of the number
of DMTS sample stimuli in the last five sessions of one experimental condition. Note that some functions represent
performance collapsed across replications of a condition (see text and Table 3).
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hits (hit = report of success after a successful
response; hit rates are the difference between
1 and the miss rate). Figure 3 presents the
results of these analyses. The top panel shows
report sensitivity scores. For the present data
set, the A’ measure of sensitivity (Grier, 1971,
Formula 2) estimates an individual’s detection
of a signal consisting of a successful DMTS
response. Values can range from 1.0 to 0, with
.50 indicating chance levels of correspondence
between self-reports and DMTS outcomes. In
most cases, A’ decreased when the number of
DMTS element increased (monotonic trend in
23 of 30 cases, and one-element sensitivity ex-
ceeding three-element sensitivity in 27 of 30
cases).

The bottom panel of Figure 3 shows report
bias scores. For the present data set, the B'y
measure of bias (Grier, 1971, Formulas 7 and
8) estimates an individual’s tendency to report
successful or unsuccessful DMTS responses,
regardless of actual DMTS performance. Val-
ues can range from —1.0 to +1.0, with neg-
ative values representing a bias toward re-
porting successful target behavior and positive
values representing a bias toward reporting
unsuccessful target behavior. The most salient
feature of the bias functions is their location
near the negative end of the scale, indicating
a pervasive bias for reporting successful re-
sponses. There was also a tendency for bias to
become less extreme as the number of sample
elements increased. In this regard, 17 of 30
functions were monotonic, and in 26 of 30
cases the bias was less extreme for three-ele-
ment trials than for one-element trials.

DiscussION

Two previous studies found that self-report
accuracy decreased when a time limit on the
DMTS target behavior was made more strin-
gent (Critchfield & Perone, 1990a, 1990b).
The present study was designed to determine
whether a different type of challenge to DMTS
performance would have similar effects. The
within-session sample-stimulus manipulation
controlled target-task success reasonably well,
as evidenced by the negative covariation of
DMTS success rates with sample-element
number. More important, essentially the same
relation was observed between self-report ac-
curacy and element number; that is, as sample
elements became more numerous, self-reports
tended to become less accurate.

THOMAS S. CRITCHFIELD and MICHAEL PERONE

Signal-detection terminology and indices
permitted a more precise description of self-
reporting patterns than was possible using the
more global measure of report accuracy (for
related applications, see Appel & Dykstra,
1977; Gardner, Martinez, & Espinoza, 1987;
Hosseini & Ferrell, 1982; Zuroff, Colussy, &
Wielgus, 1983). In particular, examination of
inaccurate self-reports showed that, per op-
portunity, false alarms were more likely than
misses. That is, when the men reported DMTS
performance inaccurately, they tended to over-
estimate their success. This pattern was con-
veniently summarized with the bias index,
which permitted quantification of a tendency
we have described previously in more general
terms (Critchfield & Perone, 1990a, 1990b).
This in turn showed that in many cases bias
tended to become less extreme as DMTS sam-
ple elements became more numerous. Sensi-
tivity scores appeared to be related to the num-
ber of sample elements as well.

EXPERIMENT 2

In Experiment 1, an inverse relationship
between self-report accuracy and the number
of DMTS sample stimuli was obtained for
three types of subjects (students, community
members, and a drug abuser) under three dif-
ferent compensation systems. However, con-
spicuously absent were any systematic effects
of feedback and point consequences contingent
on self-reports. It is possible that more pow-
erful consequences would have produced dif-
ferent effects. Yet the points that subjects earned
for accurately self-reporting represented three
different consequences for different subjects
(lottery chances and two different cash values;
see Table 1). If magnitude of the consequences
was the sole important factor, one might expect
to see consequence-based differences in re-
porting patterns across subjects, but none were
apparent. Nevertheless, it seemed reasonable
to conduct a control experiment to determine
whether the consequences of self-reporting, as
scheduled in Experiment 1, were capable of
altering patterns of self-reporting.

The second experiment sought to determine
whether the consequences of self-reporting used
in Experiment 1 would be effective if sched-
uled in a different way. One experimental con-
dition replicated the procedures of Condition
D from the previous experiment, so that ac-
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curate self-reports produced a point gain and
inaccurate self-reports produced a point loss.
A second inverted the contingencies so that
accurate reports produced a point loss and in-
accurate reports produced a point gain. If the
point contingencies were completely irrelevant
to patterns of self-reporting, this manipulation
would be expected to have no effect on self-
report accuracy.

METHOD
Subjects and Apparatus

Three undergraduate students, aged 18 to
21, were recruited through a psychology de-
partment subject pool. Subjects 7 and 8 were
female and Subject 9 was male. They received
bonus credit in psychology courses based on
the number of hours they participated, and
during experimental sessions they accumu-
lated points that counted as chances in a lottery
for cash prizes. The apparatus was the same
as in Experiment 1.

Procedure

As in the previous experiment, a trial con-
sisted of a DMT'S response, a self-report, feed-
back messages, and an intertrial interval. Ses-
sions consisted of 96 trials, 32 each with one,
two, and three sample elements. Session earn-
ings were displayed on the video screen at the
end of each session. Conditions generally lasted
eight sessions. General instructions and pre-
training procedures were identical to those used
in Experiment 1, as were experimental pro-
cedures, except as specified below. Because of
scheduling difficulties, preliminary training for
Subjects 8 and 9 lasted eight sessions instead
of 16.

Experimental Conditions

Each subject participated in two experi-
mental conditions. As in Condition D of Ex-
periment 1, subjects could earn up to 2 points
on each trial. One point was contingent on a
correct DMT'S response within the time limit.
A 2nd point (gain or loss) was contingent on
the self-report. The two conditions differed in
terms of the specific self-report contingency.

In the “truth” condition, an accurate self-
report produced the message “Results of Your
Report: 1 POINT BONUS.” An inaccurate
self-report produced the message, “Results of
Your Report: 1 POINT PENALTY.” In the
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“lie” condition, an accurate self-report pro-
duced the penalty message, and an inaccurate
one produced the bonus message. Before the
first experimental session subjects read the fol-
lowing printed instructions, which remained
posted in the work booth throughout all ex-
perimental conditions:

Each time you make a correct match
within the time limit, you will “score” 1
point. However, you will not receive
feedback about the success of each match-
ing response. In addition, after each at-
tempted match, the computer will ask you
whether you believe you scored. If your
answer is acceptable you will earn a 1
point bonus. If your answer is unaccept-
able, a 1 point penalty will be subtracted
from your total.

The truth condition (A) and lie condition (B)
alternated in A-B-A-B sequence for Subjects
7 and 8, and in B-A-B-A sequence for Sub-
ject 9.

Perhaps because of incomplete pretraining
for 2 of the subjects, performances achieved
lower levels of stability than in Experiment 1.
According to the post hoc test used in the pre-
vious study, the index of stability for percent-
ages of reinforced DMTS trials and accurate
self-reports was within .15 in 75% of the cases.
The less stable performances occurred almost
exclusively for Subjects 8 and 9 during the first
two experimental conditions.

RESULTS AND DISCUSSION

Analyses are based on the last five sessions
of a condition. Figure 4 (top) shows the per-
centage of DMTS responses that were suc-
cessful in meeting the conjunctive accuracy-
speed point contingency. Each panel shows the
DMTS performance of 3 subjects as a function
of the number of DMTS sample stimuli in
one experimental condition defined by the con-
tingency on self-reports. Within each panel it
is apparent that, as in Experiment 1, DMTS
success tended to become less frequent as the
number of sample stimuli increased. Across
panels, no systematic effects of the truth versus
lie manipulation were apparent. Subject 7’s
DMTS performance was similar across con-
ditions, whereas Subjects 8 and 9 showed grad-
ual increases in success rates across conditions,
probably due to insufficient preliminary train-
ing.
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Fig. 4. Experiment 2: DMTS success (top) and self-
report accuracy (bottom) under two different self-report
contingencies. In the “truth” condition, accurate reports
produced point gains and inaccurate ones produced point
losses. The opposite was true in the “lie” condition. Each
panel shows the accuracy of 3 subjects as a function of the
number of DMTS sample stimuli in the last five sessions
of one experimental condition. Note that for simplicity of
presentation, conditions are presented for Subject S9 in a
different sequence than actually took place. See text for
details.

The bottom portion of Figure 4 shows the
percentage of accurate self-reports in each con-
dition as a function of the number of DMTS
sample element. As in previous figures, each
panel shows the performance of individual
subjects as a function of the number of sample
elements in one experimental condition. Ac-
curacy was high in the truth conditions and
low in the lie conditions. Figure 5 shows that
this general effect was reflected in rates of the
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two types of reporting errors. Each panel shows
miss and false alarm rates, per opportunity,
for one trial type across the four experimental
conditions. In all cases, these rates were rel-
atively low in the truth condition and high in
the lie condition.

In the present study, then, the same com-
bination of point consequences and outcome
feedback that appeared to be ineffective in Ex-
periment 1 was sufficient to alter patterns of
self-reporting when scheduled in a different
way (i.e., the lie condition). These results were
obtained using presumably the weaker back-
up reinforcer from Experiment 1 (lottery
chances vs. money). It cannot be concluded,
therefore, that the absence of experimental ef-
fects across conditions in the first experiment
was due to a globally weak set of manipula-
tions.

This does not, however, answer the question
of why the same type of contingency was suc-
cessful in decreasing (Experiment 2), but not
increasing (Experiment 1), self-report accu-
racy. Certainly under other circumstances
feedback and reinforcement contingencies have
improved the correspondence between self-re-
ports and their behavioral referents in humans
(e.g., Caracci, Mukherjee, Roth, & Decina,
1990; Ciminero, Nelson, & Lipinski, 1977; de
Freitas Ribeiro, 1989; Hefferline & Perera,
1963; Risley & Hart, 1968), and such contin-
gencies are necessary even to establish self-
reporting responses in animals (e.g., Shimp,
1983). It is possible that ceiling or floor effects
limited the influence of feedback and contin-
gency manipulations in Experiment 1, but
across three trial types and multiple dependent
variables (e.g., accuracy, rates of misses and
false alarms) there were many instances in
which room for improvement was apparent.

The results of Experiments 1 and 2 might
not appear inconsistent to theorists who believe
that some aspects of self-knowledge occur “au-
tomatically” or not at all. From this perspec-
tive, in cases in which self-information is not
automatically conscious, self-reports cannot be
enhanced by manipulations of the sort used in
Experiment 1 (Ericsson & Simon, 1984;
Hasher & Zacks, 1979). Yet conscious self-
information does not guarantee accurate self-
reporting, because the reports themselves can
still be distorted by external influences, as in
Experiment 2 (e.g., Nisbett & Wilson, 1977).
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Experiment 2: Rates of two categories of inaccurate self-reports, misses and false alarms, under two different

self-report contingencies. In the “truth” condition (T1 and T2), accurate reports produced point gains and inaccurate
ones produced point losses. The opposite was true in the “lie” condition (L1 and L2). Each panel shows rates for one
trial type (based on the number of DMTS sample stimuli) for 1 subject across experimental conditions. Note that for
simplicity of presentation, conditions are presented for Subject S9 in a different sequence than actually took place. See

text for details.

The relevance of automaticity hypotheses to
the present research may be limited due to a
reliance on variables that cannot be observed
or manipulated (Hayes, 1986). Nevertheless,
such hypotheses may be valuable in reminding
us that different variables can, on occasion, be
responsible for accurate and inaccurate self-
reports. In the present Experiment 1, self-re-

ports were reasonably accurate regardless of
whether point contingencies were in effect. In
Experiment 2, therefore, the distortion of self-
reports by point contingencies (in the lie con-
dition) must represent something other than
the inversion of contingencies normally re-
sponsible for accurate reporting. Rather, point
consequences may have merely redefined the
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functions of the two report keys while leaving
the stimulus control of target behavior over
reporting responses unchanged. Note in Fig-
ure 4 the tendency for accuracy functions in
the truth and lie conditions to appear as mirror
images of one another. These patterns would
be expected if the lie contingency served to
redefine the “yes” report button as a “no”
response and the “no” report button as a “yes”
response, without influencing a subject’s dis-
crimination of actual DMTS performance.

Finally, it should be noted that the absence
of systematic effects across feedback and con-
sequence conditions in Experiment 1 repre-
sents a failure to replicate one aspect of our
previous findings. Critchfield and Perone
(1990b) reported that self-reports of DMTS
were more accurate when followed by feedback
about the DMTS response than when fol-
lowed by no feedback (essentially the compar-
ison between Conditions A and B in Experi-
ment 1). Procedural differences may be
responsible for this discrepancy, in particular
the method used to control DMTS trial dif-
ficulty (time constraints in the previous re-
search and stimulus number here), or the du-
ration of conditions (our previous study used
an extremely stringent stability criterion to
guide condition changes, producing conditions
lasting as much as 10 times longer than those
reported here). Because feedback and conse-
quence manipulations were not the main focus
of this investigation, however, it is necessary
to leave the resolution of these issues to future
studies.

GENERAL DISCUSSION

The main purpose of this investigation was
to determine whether the accuracy of humans’
self-reports about DMTS performance would
be influenced by the number of elements in
the DMTS sample-stimulus compound. Gen-
erally speaking, it was. In this respect, the
present results systematically replicate previ-
ous research in which self-report accuracy de-
creased as the difficulty of the DMTS target
task was increased via time limits on DMTS
responding (rather than via stimulus charac-
teristics, as here). The first part of this general
discussion reconsiders data generated in Ex-
periment 1 to examine more closely some pos-
sible parallels across this study and the pre-
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vious ones. The second part briefly considers,
as a source of guidance for future studies, some
research traditions with which the present
studies seem to share emphases or procedures.

Possible Generalities Across Studies

The time-limit manipulation of previous
studies and the sample-stimulus manipulation
of the present investigation produced decreases
in the percentage of DM TS responses that met
a point contingency as well as decreases in the
correspondence between self-reports and
DMTS performance. Thus, it may be possible
to treat DMTS success rate (percentage of
successful DMTS responses) as a predictor of
self-report accuracy, regardless of how the
DMTS success rate is manipulated. Figure 6
examines this possibility. The top two rows of
panels show the accuracy of self-reports as a
function of DMT'S success rates for each sub-
ject in Experiment 1. Each data point repre-
sents one trial type (based on the number of
DMTS sample elements) from one experi-
mental condition. In general, self-report ac-
curacy was positively related to DMTS suc-
cess.

The bottom row of panels in Figure 6 shows
data from 3 subjects in our two previous self-
report studies (Critchfield & Perone, 1990a,
1990b) in which DMTS difficulty was ma-
nipulated via time constraints (the figure omits
a 4th subject who exhibited an unusual pattern
of reporting that precludes meaningful com-
parison; see Critchfield & Perone, 1990a).
Several other procedural details differed across
studies, but all studies involved yes-no self-
reports about DMTS success under a con-
junctive speed-accuracy reinforcement contin-
gency. Each data point in the bottom row of
panels represents trials at one DMTS time
limit in one experimental condition. The gen-
eral pattern is the same as in the present Ex-
periment 1: Self-reports were less accurate as
DMTS success became less frequent.

Stimulus Control of Self-Reports By DMTS
Response Characteristics

Figure 6 places results from three studies
in a common context, but in the process treats
DMTS success (point production) as a discrete
event, although it actually depended on the
conjunction of two response characteristics—
speed and accuracy. The extent to which these
two response characteristics were related to
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Fig. 6. Self-report accuracy as a function of DMTS success (percentage of responses that met the conjunctive
speed-plus-accuracy reinforcement contingency). The top two rows of panels show data from Experiment 1, with
experimental conditions keyed to the legend. The bottom row of panels shows data from two previous studies in which
college students reported about DMTS success, and is adapted from Critchfield and Perone (1990b).

patterns of self-reporting may provide a second
context in which results of different studies
can be compared. An early experiment
(Critchfield & Perone, 1990b) found that self-
reports about DMTS success, similar to those
investigated in the present research, were re-
lated to both the speed and accuracy of pre-
ceding DMTS responses but did not indicate
whether these response characteristics exerted
differential control over the reports. In a sub-
sequent experiment (Critchfield & Perone,

1990a), when subjects were asked to report
specifically about whether the preceding
DMTS response was correct or faster than a
time limit, they appeared to detect errors of
accuracy more consistently than errors of speed,
although this pattern was not precisely quan-
tified.

Figures 7 and 8 present analyses of data
from the present Experiment 1 that shed light
on the relative stimulus control exerted by re-
sponse speed and response accuracy over self-
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frequency of three situations in which false alarms could occur. Bottom: false alarms per opportunity following DMTS
responses that were unsuccessful due to errors of accuracy, speed, or both. Each panel shows performance by 1 subject

as a function of the number of elements in a compound DMTS stimulus.

reports of overall DMTS success. The anal-
yses focus on rates of the more common type
of inaccurate self-report, false alarms, in con-
sidering whether inaccurate self-reports about
DMTS success were more closely correlated
with DMTS speed or DMTS accuracy. (By
definition, false alarms occurred after an error
of DMTS response speed or response accuracy
had been committed, and misses occurred only
following successful DMTS responses; thus,

only false alarm data can shed light on the
relative stimulus control by DMTS response
characteristics.)

Each panel in Figures 7 and 8 shows 1
subject’s performance as a function of the num-
ber of sample stimuli present on each trial.
Data have been summed across feedback and
consequence conditions prior to analysis. Thus,
the number of trials at each level of sample-
stimulus complexity equals about 160 times
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Fig. 8. Self-report sensitivity (top) and self-report bias (bottom) in Experiment 1, as influenced by DMTS accuracy
errors and DMTS speed errors. See text for details of the calculation of sensitivity and bias scores.

the number of experimental conditions com-
pleted by each subject (a minimum of about
800 trials for each subject).

DMTS speed and accuracy errors. The top
row of panels in Figure 7 shows how oppor-
tunities to make false alarms varied as a func-
tion of the sample-stimulus manipulation for
5 subjects (data for Subject 6 were not stored
in a form amenable to this analysis). Separate
functions show the percentage of DMTS re-
sponses that were incorrect, slower than the
time limit, and both incorrect and too slow.
For 4 of 5 subjects, unsuccessful DMTS re-
sponses were most often due to selection of an
incorrect comparison stimulus; these errors of
accuracy became more common as sample
stimuli became more numerous. By contrast,
responses that were unsuccessful due solely to
a latency longer than the time limit typically

were less common. Only rarely were DMTS
responses both incorrect and too slow. Thus,
although a speed-accuracy trade-off is ex-
pected with this type of target behavior (e.g.,
see Baron & Menich, 1985b), the sample-
stimulus manipulation tended to have a greater
impact on DMTS accuracy than on DMTS
speed.

We have reported previously that manip-
ulating the time limit on DMTS responding
(2,000 vs. 500 ms) reduced DMTS accuracy
more than DMTS speed (Critchfield & Pe-
rone, 1990a, 1990b). In the present study, a
similar outcome was obtained when the time
limit was held constant and the number of
sample stimuli was manipulated (Figure 7,
top). Thus, similar patterns of self-report
accuracy may have occurred at least partly
because structurally dissimilar manipulations
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created similar speed-accuracy trade-offs in the
DMTS target performance. In other words,
the top row of panels in Figure 7 provides
reason to regard the time-limit and sample-
stimulus manipulations as functionally simi-
lar.

False alarm rates controlled by DMTS speed
versus accuracy. For purposes of estimating rel-
ative stimulus control over self-reports by
DMTS response characteristics, the bottom
row of panels in Figure 7 shows false alarms
per opportunity as a function of DMTS re-
sponse accuracy and DMTS response speed.
The critical comparison is between failures to
report errors of accuracy and failures to report
errors of speed; failures to report DMTS re-
sponses that were both inaccurate and too slow
provide only ambiguous information regarding
relative stimulus control of self-reports. The
figure shows that false alarms were especially
likely when DMTS responses did not meet the
time limit. For 4 of 5 subjects, false alarms
were less likely when DMTS responses were
inaccurate, although rates of this type of false
alarm generally increased with the number of
sample stimuli.

Figure 8 shows how patterns of false alarms
depicted in Figure 7 affected the sensitivity
and bias of self-reports. Grier’s (1971) A’ and
B’y indices were recalculated after omitting
either trials on which the DMT'S response was
inaccurate (meaning that only errors of speed
could occur) or trials on which the DMTS
response was too slow (meaning that only er-
rors or accuracy could occur). Open circles
show sensitivity or bias as affected by the speed
of DMTS responses, and filled circles show
sensitivity or bias as affected by the accuracy
of DMTS responses. Each panel shows the
relevant indices for 1 subject as a function of
the number of DMTS sample stimuli.

In the top row of panels in Figure 8 it is
evident that self-report sensitivity usually was
higher when response accuracy was at issue
than when response speed was at issue. This
pattern is consistent with false alarm rates (per
opportunity) shown in the bottom row of pan-
els in Figure 7. The bottom row of panels in
Figure 8 shows that self-report bias scores typ-
ically did not vary systematically as a function
of DMTS speed versus accuracy. Taken to-
gether, Figure 7 (bottom) and Figure 8 (top)
suggest that self-reports about overall DMTS
success were better controlled by DMTS re-
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sponse accuracy than by DMTS response
speed. This outcome is consistent with the
finding in an earlier study that subjects re-
porting specifically about DMTS response
speed and response accuracy detected their ac-
curacy better than their speed (Critchfield &
Perone, 1990a). The data from Experiment 1
thus provide an additional reason to draw par-
allels across studies.

Possible Discrepancies Across Studies

Whether apparent similarities across ma-
nipulations altering target-response success will
hold up under further experimental scrutiny
is not known, but an additional analysis pro-
vides at least one reason for skepticism. Figure
9 (top two rows of panels) shows self-report
sensitivity and self-report bias scores from Ex-
periment 1 as a function of DMTS success
rates engendered by the sample-stimulus ma-
nipulation. Each panel is similar in format to
those in Figure 6, except that there are two
functions, one for sensitivity and one for bias.
The data show substantial variability, but two
general patterns are suggested. First, self-re-
port sensitivity tended to increase as DMTS
success became more frequent, producing the
positively sloped functions in the upper right
quadrant of each panel. Second, bias scores,
though less orderly, generally approached the
negative end of the scale (indicating a bias for
reporting DMTS success), and became less
extreme only where DMTS success was less
frequent.

The bottom row of panels in Figure 9 shows
data from the 3 subjects in our previous studies
in which DMTS success rates were manipu-
lated via the time limits on DM TS responding.
Relations between DMTS success rates and
self-report accuracy were similar across stud-
ies (Figure 6), but the same may not be true
for relations between DMT'S success rates and
the sensitivity and bias of self-reports. For sub-
jects in our previous studies, sensitivity did not
change systematically with DMTS success
rates, and bias scores covaried with success
rates only for Subject Y4. It is tempting, but
premature, to presume that the differences de-
rive from manipulating time constraints in-
stead of stimulus characteristics in the DMTS
task. Multiple procedural differences across
the studies make it impossible to pinpoint the
source of this discrepancy without further ex-
perimentation. In the interim, however, the
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Fig. 9.

Self-report sensitivity and self-report bias as a function of DMTS success (percentage of responses that

met the conjunctive speed-plus-accuracy reinforcement contingency). The top two rows of panels show data from
Experiment 1. The bottom row of panels shows data from two previous studies in which college students reported
about DMTS success. Sensitivity scores (open circles) are scaled on the left ordinate. Bias scores (filled circles) are
scaled on the right ordinate, with negative scores indicating a bias for reporting success and positive scores indicating

a bias for reporting failure.

functions in Figure 9 are valuable in high-
lighting the limits of accuracy scores as de-
pendent measures in studies of self-reporting:
The patterns in Figure 9 could be neither de-
rived nor predicted from those shown in Fig-
ure 6.

Darections for Future Research

Pervasive bias for reporting success. The per-
vasive bias for reporting DMTS success, al-
luded to in our previous self-report studies and
quantified here (Figures 3, 8, and 9), bears
further inspection. On a descriptive level, it
remains to be seen whether this bias would

hold across a broader range of parametric ma-
nipulations. For example, in Experiment 1, as
DMTS success became less frequent bias scores
became less extreme, but no subject showed a
substantial bias for reporting failure. It is not
known whether lower rates of DMT'S success
than those created here would be sufficient to
produce reliable biases for reporting failure.
In this regard, it may be significant that the
sample-stimulus manipulation rarely pro-
duced DMTS success rates much lower than
50%.

At present, we cannot specify the origin of
the bias for reporting successful responses. It
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may be idiosyncratic to, or an artifact of, our
procedure, although reason exists to suspect
otherwise. A substantial literature is concerned
with the tendency of individuals completing
psychological inventories and clinical assess-
ments to overreport desirable characteristics
and underreport undesirable ones (e.g., Arias
& Beach, 1987; Best & Best, 1975; Borkenau
& Ostendorf, 1989; Halbreich, Bakhai, Bacon,
Goldstein, Asnis, Endicott, & Lesser, 1989;
Hultsman, Hultsman, & Black, 1989). These
“social desirability effects” may be consistent
with self-reporting patterns described here; ef-
fects sometimes labeled as “self-serving” or
“positive presentation” biases may be relevant
as well. In some literatures, these patterns are
believed to reflect a generic reporting bias
rather than situational effects, and thus to
manifest themselves in diverse circumstances
(Brown, 1986; Furnham, 1986; McCormick,
Walkey, & Green, 1986). Possibly, then, our
procedures detected a bias that was extraex-
perimental rather than artifactual. If so, the
bias should prove resistant to modifications of
our present procedures (e.g., variations in pre-
liminary training routine, different wordings
of the self-report query, different types of tar-
get behavior, etc.).

Contact with cognitive literatures. The pres-
ent investigation may be viewed as procedur-
ally similar to research of current interest to
cognitive psychologists studying human mem-
ory. Recent studies have focused on “meta-
memory,” which typically is measured via self-
reports about memory performance, and “ac-
tivity memory,” which typically is measured
via self-reports about motor performance (e.g.,
Janowsky, Shimamura, & Squire, 1989;
Kausler & Phillips, 1988). The methods em-
ployed in these studies rarely lend themselves
to analyses like those presented here (but see
Nelson, 1984). Nevertheless, to the extent that
behavioral studies of self-reporting constitute
a point of contact with other research traditions,
considerable cross-pollination of ideas may be
possible. Consider that in the present inves-
tigation the sample-stimulus manipulation
would be said, in the parlance of cognitive
memory research, to alter variables acting at
the moment when stimulus information is en-
coded into memory. From this perspective, the
question might be raised whether similar re-
sults would be obtained if the same type of
manipulation took place at the moment when
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information is retrieved from memory, because
many cognitive theories hold that encoding and
retrieval are partially independent processes.
Thus, a reasonable test of the generality of the
present findings, manipulating the number of
DMTS comparison stimuli instead of the num-
ber of sample elements, follows more readily
from a cognitive perspective than a behavioral
one (e.g., see Flavell & Wellman, 1977). It
seems safe to predict that increasing the num-
ber of comparison stimuli would decrease
DMTS success, but it is not known how self-
reports about that success would be affected.
Fortunately, unlike many procedures cur-
rently popular in cognitive studies of human
metamemory, the procedures used here allow
the comparison to be made because precisely
the same manipulation is possible at both
“encoding” and “retrieval.”

Contact with psychophysical literatures. The
procedures employed here to study self-reports
also bear structural similarity to those used in
psychophysical research to study verbal reports
of external stimuli. Signal-detection analyses
have contributed to psychophysical research in
part by clarifying the extent to which reports
of external stimuli are behavior under envi-
ronmental control (Gescheider, 1985; Goldia-
mond, 1964). Research addressing the signal-
detection properties of verbal self-reports might
therefore look to psychophysical studies for
guidance, especially in terms of how various
types of consequences, current or historical,
could be expected to influence reporting biases
(e.g., Davison & Tustin, 1978). The psycho-
physical literature might be especially useful
in suggesting studies to explain why a point
contingency could reduce self-report accuracy
in Experiment 2 but fail to improve it in Ex-
periment 1. Initially, however, parallels be-
tween self-reports and reports of external stim-
uli should be drawn with some -caution.
Typically in psychophysical research the phys-
ical properties of stimuli that provide the basis
for detection by observers (e.g., light intensity
or wavelength, vibration amplitude, stimulus
probability, etc.) are well understood and
therefore manipulable in minute increments.
By contrast, a primary methodological chal-
lenge in a “psychophysics of self-observation”
would be the identification and control of those
aspects of target behavior that constitute the
antecedent stimulus for self-reports. In the
present research, for example, self-reports by
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different “‘self-observers,” although similar in
overall correspondence to target-response suc-
cess, were controlled to different degrees by
two broad aspects of that success, speed and
accuracy (each of which might also turn out
to be multidimensional). Until relevant target-
response dimensions are better understood, it
could prove difficult to control target behavior
for self-reports with the same precision that
psychophysical researchers control the occur-
rence and characteristics of external stimuli
such as lights and tones.

Conclusions

As noted in the introduction, the answers to
broad questions surrounding the veracity of
self-reports are beyond the scope of any single
investigation and, indeed, probably of any sin-
gle line of research. Behavioral approaches to
the study of self-reports are relatively new,
given the long history of self-reports in ex-
perimental psychology (e.g., see Boring, 1953),
but encouragement may be drawn from situ-
ations in which the data are orderly and rel-
evant to findings in other research traditions.
The present studies appear to qualify as useful
in this regard.
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